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(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the induction period and elution period of a time limit 
elution type coated fertilizer. 

SOLUTION: A coating film coated on the surface of a granular fertilizer core material is 
formed from a monolayer comprising a thermoplastic resin base material and the powder of a 
water-absorbing polymer. The water- absorbing polymer is preferably a nonswelling, low 
swelling or water-soluble substance, more preferably an isobutene-unsaturated dicarboxylic 
anhydride polymer, etc. The average particle diameter of the water-absorbing polymer powder 
is a length of 1/8 to 1 time the thickness of the coating film. The content [polymer weight x 
100/(polymer weight + thermoplastic resin weight)] of the water-absorbing polymer in the 
coating film is <50wt.%. The core material is preferably a potassium fertilizer. The coated 
granular fertilizer enables to remarkably shorten the induction period and elution period of a 
fertilizer having a high ordinary temperature saturated vapor pressure and a low ordinary 
temperature water solubility, such as a potassium fertilizer, and the elution pattern of the 
coated fertilizer is approximately the same, also after preserved for a long period. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** ^ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The coat granular structure of the time limit elution mold which tectostratum is carried out 
with the coat of a monolayer with which water absorbing polymer powder was distributed. into the 
thermoplastics whose front face of a granular-structure core material is a base material, and is 
characterized by being formed with one or more sorts of water soluble polymers with which this water 
absorbing polymer is chosen from an isobutylene-partial saturation dicarboxylic acid anhydride 
copolymer, an acrylic-acid-vinyl alcohol copolymer, and an acrylic-acid alkali-metal salt system 
polymer. 

[Claim 2] The time limit elution type according to claim 1 which is one or more sorts as which a water 
absorbing polymer is chosen from a non-bloating tendency macromolecule, a low bloating tendency 
macromolecule, and a water soluble polymer of coat granular structure. 

[Claim 3]******** i which an isobutylene-partial saturation dicarboxylic acid anhydride copolymer is 
an isobutylene-maleic-anhydride copolymer, and is the weight average molecular weight 6x104 to 
2x105, or the coat granular structure of a time limit elution mold given in 2. 
[Claim 4] The coat granular structure of a time limit elution mold given in any of claims 1-3 whose 
mean particle diameter of the water absorbing polymer powder in a coat is 1 / eight to 1 double length of 
the thickness of the coat they are. 

[Claim 5] The coat granular structure of a time limit elution mold given in any of claims 1-4 whose 
contents of the water absorbing polymer in a coat are less than 0.1-50 % of the weight to the sum total 
weight of the amount of thermoplastics components, and the amount of water absorbing polymer 
components they are. 

[Claim 6] A time limit elution mold coat granular structure given in any of claims 1-5 whose granular- 
structure core materials are kalium fertilizer they are. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi ejje?u=http%3A%2F%2Fwww4.ipdl.ncip... 4/15/05 



JP,09-309785,A [DETAILED DESCRIPTION] 



Page 1 of 9 



* NOTICES * 
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damages caused by the use of this translation 



l.This document has been translated by computer. So the translation may not reflect the original 
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2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The predetermined period after use is not eluted but this invention relates to the 
so-called "coat fertilizer of a time limit elution mold" which starts elution after progress of a 
predetermined period. In detail, this invention relates to the time limit elution mold coat granular 
structure characterized by covering the front face of a granular-structure core material with the coat 
which consists of a monolayer of a configuration of having made thermoplastics distribute water soluble 
polymer powder. 
[0002] 

[Description of the Prior Art] It is a specific coat, and is not eluted within the specific period after use, 
but is the specific period (it is henceforth written as an "induction period"). Start elution after the 
progress which writes an "elution period". [ a period after elution is started until elution is completed ] : 
which can give the following written example as the so-called "time limit elution coat" « the coat which 
made o resin distribute a sugar polymer - JP,6-87684,A (Japanese Patent Application No. No. 237651 
[four to]); 

o The coat which consisted of the 1st layer which consists of olefin system resin, water soluble, or 
water bloating tendency matter, and the 2nd layer which consists of olefin system resin is JP,5-29634,B 
(Japanese Patent Application No. No. 200256 [ one to ]).; 

o The coat which consisted of the 1st layer which consists of high water absorption bloating tendency 
matter, and the 2nd layer which consists of olefin system resin is JP,4-202079,A (Japanese Patent 
Application No. No. 333822 [ two to ]). 

[0003] If the coats indicated by above-mentioned JP,6-87684,A are fertilizer components including a 
urea and are fertilizer components which show big solubility to maximum vapor tension and water low 
in comparison in ordinary temperature so that clearly also from the example of the description, they can 
realize the induction period and elution period of die length of arbitration depending on selection of a 
coat presentation. 

[0004] While this showed big maximum vapor tension to reverse in ordinary temperature like kalium 
fertilizer, when this was covered by making into a core material the fertilizer component which shows 
only low solubility to water, it was thought almost impossible to obtain what has the short induction 
period and short elution period of coat fertilizer which were acquired, and the time limit elution pattern 
of an elution period mold short especially. 

[0005] the coat indicated by JP,5-29634,B and JP,4-202079,A on the other hand - the class of water 
bloating tendency matter, or selection of the amount - in addition, by adjusting the steam permeability 
of the 1st layer further, even if it is kalium fertilizer, it is indicated that it is what shows an elution 
pattern with short induction period and elution period. 

[0006] However, although the coat indicated by JP,5-29634,B and JP,4-202079,A was effective time 
limit elution film, after the mothball, it had left the room of amelioration in that the elution period is 
changed. 
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[0007] Although this does not come out of a guessed region, it is made of the resin which the 1st layer is 
made of polar big water bloating tendency resin, or contained this resin, and has two-layer structure with 
which water permeability formed the small polar small resin layer in the front face. That is, since it 
consists of polar very large resin layers and polar very small resin layers, it is thought that it is because 
change of exfoliation etc. has arisen in the adhesion side between the 1st layer and the 2nd layer with the 
passage of time. 

[0008] Furthermore, since it is necessary to dissolve or fuse the resin ingredient of the 1st layer, and the 
resin ingredient of the 2nd layer on each condition by the separate layer in order to cover the coat of the 
above two-layer structures in fertilizer, it is hard to avoid the field where a miniaturization of a 
manufacturing facility is difficult, and having the bigger handicap than the coat fertilizer by the coat of 
the monolayer structure before it in the field of ingredient handling in process, the field of a 
manufacturing cost, etc. 
[0009] 

[Problem(s) to be Solved by the Invention] As a result of this invention persons' repeating examination 
in view of the trouble of the above-mentioned conventional technique, :this invention person who 
completed the following amelioration technique shows only low maximum vapor tension in ordinary 
temperature like urea fertilizer. Also as opposed to the fertilizer component which shows big maximum 
vapor tension in ordinary temperature not only like when it receives what shows big solubility to the 
water of ordinary temperature, but kalium fertilizer, and shows only low solubility to the water of 
ordinary temperature a short induction period and a short elution period are comparatively realizable — 
in addition, research was wholeheartedly repeated about the coat presentation which can form 
comparatively easily the coat fertilizer of the time limit elution mold which cannot produce fluctuation 
of elution easily after the preservation over a long period of time. 

[0010] Consequently, this invention person etc. discovered that the property in which the coat granular 
kalium fertilizer which covered the front face of granular kalium fertilizer with the coat of a 
configuration of having made thermoplastics distribute water absorbing polymer powder was extremely 
excellent was shown, and completed this invention. 
[0011] 

[Means for Solving the Problem] Tectostratum of this invention is carried out with the coat of a 
monolayer with which water absorbing polymer powder was distributed into the thermoplastics whose 
front face of :(1) granular-structure core material which is what attains the object by the various modes 
of the configurations 1-7 of a publication below is a base material. This water absorbing polymer An 
isobutylene-partial saturation dicarboxylic acid anhydride copolymer and polyalkylene oxide modified 
resin, The coat granular structure of the time limit elution mold characterized by being formed with one 
or more sorts of water soluble polymers chosen from an acrylic-acid-vinyl alcohol copolymer and an 
acrylic-acid alkali-metal salt system polymer. 

(2) The coat granular structure of a time limit elution mold given in said term 1 which is one or more 
sorts as which a water absorbing polymer is chosen from a non-bloating tendency macromolecule, a low 
bloating tendency macromolecule, and a water soluble polymer. 

(3) ******** 1 which an isobutylene-partial saturation dicarboxylic acid anhydride copolymer is an 
isobutylene-maleic-anhydride copolymer, and is the weight average molecular weight 6x104 to 2x105, 
or the coat granular structure of a time limit elution mold given in 2. 

(4) The coat granular structure of a time limit elution mold given in any of said terms 1-3 whose mean 
particle diameter of the water absorbing polymer powder in a coat is 1 / eight to 1 double length of the 
thickness of the coat they are. 

(5) The coat granular structure of a time limit elution mold given in any of said terms 1-4 whose 
contents of the water absorbing polymer in a coat are less than 0. 1 - 50 % of the weight to the sum total 
weight of the amount of thermoplastics components, and the amount of water absorbing polymer 
components they are. 

(6) A time limit elution mold coat granular structure given in any of said terms 1-5 whose granular- 
structure core materials are kalium fertilizer they are. 
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[0012] 

[Embodiment of the Invention] If especially the thermoplastics used as a coat base material of this 
invention chooses suitably the thermoplastics ingredient with which it is not limited but a desired 
induction period and a desired elution period are acquired and it is used, it is enough. However, one or 
more sorts chosen from one or more sorts or polyvinylidene chloride (PVDC), and vinylidene-chloride 
copolymer which are chosen from the low polyolefine (PO) and the low olefine copolymer of steam 
permeability preferably as thermoplastics which forms the coat base material for controlling certainly 
the elution in the first stage after fertilizer use are used. 

[0013] As one or more sorts chosen from an above-mentioned olefin polymer and an above-mentioned 
copolymer (generalization name M PO"), furthermore, specifically : which can illustrate the following - 
as o polyolefine (PO) and an olefine copolymer - polyethylene (PE) — Polypropylene (PP), ethylene 
propylene rubber, an ethylene-vinylacetate copolymer (EVA; about 50 or less % of the weight of vinyl 
acetate unit contents), An ethylene- 1 carbon-monoxide copolymer (ECO), an ethylene-vinyl acetate- 1 
carbon-monoxide copolymer (EVACO), An ethyl ene-acry late copolymer, an ethylene-methacrylic-acid 
copolymer and its metal salt (ionomer), thermoplastic elastomer, polystyrene, polymethylmethacrylate 
(PMMA), etc. can be mentioned. 

[0014] It is desirable that it is the thing in which it may be used for in two or more sorts of combination 
even if the various above-mentioned resin (polymer) is independent, and the combination may make a 
fertilizer component eluted in a desired elution pattern from coat fertilizer. 
[0015] The water absorbing polymer distributed in the coat used in this invention points out the 
macromolecule which has the capacity which absorbs the water or steam to altitude by contact with 
water or a steam. The water absorbing polymer (powder) used in this invention has played a role of an 
elution path (extraction path) to the outside of the coat of the fertilizer component dissolved by the 
inside of a coat during the elution period. In order to play this role, as for this water absorbing polymer, 
it is desirable non-bloating tendency or that it is low bloating tendency very much. Therefore, water 
soluble resin is desirable also in a water absorbing polymer. 

[0016] A thing suitable as water soluble resin can mention for example, an isobutylene system polymer, 
an acrylic-acid-vinyl alcohol copolymer, an acrylic-acid alkali-metal salt system polymer, for example, 
an acrylic-acid sodium salt system polymer, an acrylic-acid potassium salt system polymer (common 
name "an ionomer"), etc. 

[0017] The still more suitable things also in the above-mentioned suitable water absorbing polymer are 
an isobutylene-partial saturation dicarboxylic acid anhydride copolymer, especially an isobutylene- 
maleic-anhydride copolymer, and are the thing of weight-average-molecular-weight usual 6x104-2x105. 

[0018] In order to set up a long induction period to coat fertilizer, it is comparatively low hygroscopicity 
and it is desirable to use the water absorbing polymer (powder) of low bloating tendency. This induction 
period is mainly determined by the steam permeability of the thermoplastics section, and when the water 
absorbing polymer powder distributed in a coat is a diameter of a large drop, it is influenced by the 
hygroscopicity of water absorbing polymer powder, and moisture permeability. 
[0019] Since the role of the extraction (oozing out) path to the outside of the coat of the fertilizer 
component dissolved by the inside of a coat during the elution period is played as stated also in advance, 
when using the thing of the diameter of a large drop as water absorbing polymer powder, little addition 
is sufficient for the water absorbing polymer powder used for coat granular-structure production of this 
invention to a coat, and when using the thing of the diameter of a granule, it should just carry out 
loading addition at reverse. 

[0020] The manufacturer of the coat granular structure of this invention should just choose it as 
arbitration according to a desired induction period and a desired elution period from the above- 
mentioned relation. But adding water absorbing polymer powder with an excessive amount to a coat 
tends to cause lowering of coat reinforcement, and the maintenance difficulty of an elution function. In 
order to avoid it, it is desirable to make preferably the rate of water absorbing polymer powder weight to 
the sum total weight of a resinous principle and water absorbing polymer powder into 1 - 40 % of the 
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weight under 0.1-50 % of the weight (wt%). 

[0021] Moreover, if the coverage (weight [ of the covering material used actually ] % to the weight of 
the covering material which the coat of computational complexity takes) in the coat granular structure of 
this invention is usually preferably set up to 5 - 20% of the weight three to 40% of the weight, both sides 
can realize the induction period accommodation and elution period accommodation which are the object 
of this invention with the expected level. 

[0022] The "induction period 0 and the "elution period" of coat fertilizer of this invention are explained 
as follows. A granular-structure core material absorbs the steam of the resin which forms a coat which 
has penetrated especially the water absorbing polymer part slightly, and it is begun in water absorption 
and coincidence to swell it. By the swelling pressure resulting from this swelling, a crack arises in the 
water absorbing polymer section, and the granular-structure core material which absorbs a permeated 
water steam and is dissolved passes a water absorbing polymer powder part, and starts elution. A period 
until a crack arises on a coat here is an "induction period", and time amount until it passes the water 
absorbing polymer powder section and fertilizer ends elution is an "elution period." 
[0023] Therefore, in order to shorten an elution period, it is called for that the continuous phase of water 
absorbing polymer powder is formed in a coat. In this case, since the direction whose water absorbing 
polymer powder is large particle diameter tends to form a continuous phase, it is desirable to elect the 
particle diameter of water absorbing polymer powder 1 / eight to 1 double length (die length equal to 
thickness) of thickness. 

[0024] "merits 1 [ thickness ] particle diameter" in this case is the numeric value with the both same not 
necessarily completely - ********** „ ^ ere j s nothing m d even if it is the case where the particle 
diameter of water absorbing polymer powder is larger than thickness, and some water absorbing 
polymer powder makes a coat front face project, it incorporates in a coat — having --****-- thin — 
coming out — if it is in the situation that the resin film is given even if it is — thickness — particle 
diameter - ** — even if large, the object of this invention is attained. 

[0025] Moreover, in using the water absorbing polymer powder of mean particle diameter comparable 
as the thickness of a coat, as a result of it receiving that a wrap coat becomes thin by powdered particle 
size and the steam penetration to the coat inside from the part becoming easy about the crowning of the 
powder, we are anxious about reservation (control) of an induction period becoming difficult. In this 
case, choosing the thermoplastics of very low-water-flow steamy permeability, such as polyethylene 
(resin), polypropylene (resin), or a polyvinylidene chloride (resin), is recommended. 
[0026] An induction period is determined by the steam permeability of the thermoplastics used for this 
invention in this invention. Following using the low thing of steam permeability as thermoplastics which 
forms a coat, the induction period of coat fertilizer becomes long. 

[0027] On the other hand, the elution period of the fertilizer component from coat fertilizer is almost 
determined by the addition and particle size of water absorbing polymer powder. That is, the addition of 
water absorbing polymer powder follows on increasing, or the particle size follows on increasing, and 
the elution period of coat fertilizer is shortened. The manufacturer of the coat fertilizer of this invention 
was able to realize the elution period of arbitration by the controlling method using this correlation. 
[0028] The coat fertilizer of this invention may be obtained by what kind of approach. However, the 
approach indicated by JP,54-3 104,B is recommended as an approach of covering thermoplastics to a 
granular-structure core material. The coat approach of disclosure in this patent official report is the 
approach of making the granular-structure core material put on the jet condition carry out the fuel spray 
of the resin solution, and covering it to it, according to it, there is also little blocking generating in a coat 
and a dramatically highly complete coat is formed. 

[0029] If it is water solubility, non-bloating tendency, or low bloating tendency preferably, even if the 
granular-structure core materials used for manufacture of the granular coat fertilizer of this invention are 
absorptivity and a granular object containing which fertilizer component, they may be used. The coat 
which forms the coat fertilizer of this invention is effective in the induction period of fertilizer and 
elution period control whose fertilizer core material of the combines and contains the single tastes of the 
water-soluble compound of for example, lower **, or two or more sorts of those components, and 
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fertilizer core materials, such as chlorination kalium and sulfuric-acid kalium, are received especially. 
Very effective :nitrogenous fertilizer as a coat which can realize a comparatively short induction period 
and an elution period like a urea : An ammonium sulfate (ammonium sulfate), An ammonium chloride 
(ammonium chloride), an ammonium nitrate (ammonium nitrate), a urea, and ammonium phosphate 
(ammonium phosphate); phosphatic fertilizer : Ammonium phosphate (ammonium phosphate), **** 
(potassium phosphate; phosphoric acid kalium) and phosphoric acid lime (calcium phosphate), It **** 
(potassium chloride; chlorination kalium). superphosphate-of-lime (perphosphoric acid calcium; 
superphosphate of lime); — kalium fertilizer: — Nitrogenous. fertilizer, such as **** (potassium nitrate; 
nitric-acid kalium), sodium nitrate (sodium nitrate), and ****(potassium phosphate; phosphoric acid 
kalium);, In the one or more sort list chosen from phosphatic fertilizer and kalium fertilizer, water- 
soluble minute amount element: chelate iron (chelate complex of iron and various complexing agents), 
One or more sorts chosen from an iron oxide, ferric chloride, a boric acid, a borax, a manganese sulfate, 
a manganese chloride, a zinc sulfate, a copper sulfate, sodium molybdate, an ammonium molybdate, etc. 
Here, as a complexing agent, for example, ethylene-diamine-tetraacetic acid disodium, 8-oxyquinoline, 
an acetylacetone, etc. can be mentioned. 

[0030] Furthermore, as long as it is the range which does not bar the effectiveness of this invention in 
the coat which forms the coat fertilizer of this invention, a filler (bulking agent) etc. may be added in a 
coat. In addition to a possible thing, by addition of a filler, fine adjustment of the rate of dissolution of a 
fertilizer component chooses and uses the filler of low cost, and the cost cut of a product (coat fertilizer) 
is realizable. But it should also put on mind that addition of a filler may cause lowering of coat 
reinforcement on the other hand, and it should determine the coat presentation. Although it changes also 
with coat presentations, the thing of coat weight for which the addition of a filler is preferably set up to 
70% or less 80% or less is desirable. 

[003 1] Talc (magnesium silicate), clay (clay), the diatom earth, kaolin, a silicon dioxide (silica), a 
calcium carbonate (a limestone or rough lime), a zeolite, a metallic oxide (magnesia), for example, a 
magnesium oxide, oxidation aluminum UNTUMU (alumina), or sulfur is mentioned as quality of a 
powdered material, and what may be used as an inorganic filler is usually powdered, and uses those one 
or more sorts. 

[0032] It is for example, a sugar polymer and its derivative, grain powder, for example, wheat flour, 
barley powder, starch, agar pulveratum, corn starch, a cellulose and its derivative (CMC), for example, a 
carboxymethyl cellulose, a surface active agent, for example, the aforementioned CMC, alkylidene 
diurea (2-BUTENIRI DIN diurea), for example, clo dust DIN diurea, iso butylidene diurea, and the 
polycarboxylic acid polyamide (SHIU acid diamide), for example, OKIZAMAIDO etc., that may be 
used as an organic filler, and it uses those one or more sorts as powder. Things desirable also in an 
organic filler are "thin force wheat flour", CMC, etc. 

[0033] The example of equipment used for manufacture of the coat fertilizer granule of this invention is 
explained below to Explanation based on a drawing> based on a drawing. Drawing 1 shows the jet 
capsulation equipment used in the example of manufacture of the coat fertilizer of this invention. 
[0034] In drawing 1 , 1 is formed in a body with a 250mm x height [ of jet tower diameters which are a 
column and are the body section ] of 2000mm, and the cone section which becomes thin the bottom 
which is the lower-berth section. The vertical angle of a conical surface penetrates the tube-with-bottom- 
like object 21 and side attachment wall of the minor diameter linked to the soffit of 50 degrees and the 
cone section, it is equipped upward with the hydraulic nozzle 4 for the nitrogen blows of gas for jets 
near a cone section (1 1 d) inlet port, and the aperture of a hydraulic nozzle 4 is 50mm. 
[0035] this jet — a column 1 — that left side-attachment-wall lower berth ("the back before four 
directions" etc. is the expression on expedient of explanation in this invention) - fertilizer input port 2 
and a jet, while having the exhaust gas exhaust port 3 in the right side-attachment-wall upper bed of a 
column 1 The blower 10 which supplies hot blast to the communication trunk 22 for the nitrogen gas 
(hot blast) installation for jets, the heat exchanger 8 of communication trunk 22 end, the orifice meter 9 
of the degree, and it is connected near [ soffit 7 ] the tube-with-bottom-like object 21. 
[0036] the nitrogen gas for jets should be sent into near [ product draw opening 7 ] tube-with-bottom- 
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like object 21 soffit from the communication trunk 22 which is sent from a blower 10 and follows an 
orifice meter 9 and a heat exchanger 8, and should pass the tube-with-bottom-like object 21 — a jet — it 
blows in into a column 1 from the soffit, the flow rate of this nitrogen gas for jets manages the 
temperature of a flowmeter 9 and its gas with the heat exchange machine 8 by which temperature up is 
carried out with the steam supplied from the steam pipe way SL — having — a jet — the exhaust air from 
a column 1 — the column from the exhaust gas outlet 3 — it is discharged outside. 
[0037] the granular-structure core material by which capsulation processing is used for processing — 
from fertilizer input port 2 — supplying — another side and the nitrogen gas for jets from a blower 10 
(hot blast) - tube-with-bottom-like object 21 course - a jet - the pars basilaris ossis occipitalis in a 
column 1 - pressuring upwards - a jet - while making a granular-structure core material flow in a 
column 1 - the jet from a hydraulic nozzle 4 - a column - it is carried out by making the coat drop of 
the shape of a fog injected in a soffit region contact. This coat liquid is transported by booster pump 6 
and communication trunk 5 course from the coat liquid tank 11. 

[0038] the temperature Tl within the tube-with-bottom-like object 21 of the hot blast from a blower 10, 
and a jet — a column — the particle temperature T2 in the capsulation phase of 1 body lower berth, and a 
jet — a column — exhaust-gas-temperature T3 from an exhaust pipe 3 located in 1 body upper bed may 
be detected by the thermometer (un-illustrating), respectively, the coat liquid supplied via a booster 
pump 6 and the migration tubing 5 from the coat liquid tank 1 1 when the temperature T2 of the 
granular-structure core material for a coat reached predetermined temperature - a jet - it sprays and 
encapsulates from a hydraulic nozzle 4 towards the granular-structure core material under floating all 
over a column 1 . Stirring within the coat liquid tank 1 1, the coat liquid for capsulation is heated with the 
steam from the steam pipe way SL, and is maintained by predetermined temperature. 
[0039] While a granular-structure core material stops a blower 10 in the phase which reached 
predetermined coverage, the covered granular structure (capsule granular structure) is taken out from the 
product extract opening 7 of tube-with-bottom-like object 21 soffit. 
[0040] 

[Effect of the Invention] If the coat granular structure of this invention is used, by the configuration of 
the fertilizer concerned which covered the front face of granular kalium fertilizer with the distributed 
condition that the coat forms a continuous phase in a thermoplastics phase for water absorbing polymer 
powder The fertilizer component of big maximum vapor tension and the degree of low pair aqueous 
solution is also received in ordinary temperature not only like when it receives the fertilizer component 
equipped with hyposaturation vapor pressure and the big degree of pair aqueous solution in ordinary 
temperature like a urea, but kalium fertilizer. In addition to the ability to set up a comparatively short 
induction period and an elution period, the preservation also of a possibility of causing fluctuation to 
elution (pattern) over a long period of time was attained almost nothing. 
[0041] 

[Example] Although this invention is concretely explained based on an example below, this invention is 
not restricted at all by these. 

[0042] It held and sealed at a time 10kg (sample) of samples obtained by the <assessment of test 
portion> ** retention test above-mentioned prototype into the fertilizer bag made from polyethylene for 
every experimental plot, it was indoors left for one year, and considered as the "preservation processing 
sample." 

** It is immersed in underwater [ 200ml ] and put an elution test preservation processing sample and 
lOg of each non-processed sample on 25 degrees C gently. It divides into solid fertilizer and water after 
predetermined period progress, and asks for the urea eluted underwater by quantitative analysis. 200ml 
of new water is held in a coat granular structure, and analysis same after predetermined period progress 
is performed, being again put and eluted at 25 degrees C. 

[0043] If relation between the elution volume accumulating totals of the urea which repeated this 
actuation and was eluted underwater, and kalium, and days is graph-ized and a rate-of-dissolution curve 
is created, the days which result in the rate of elution 80% can be known. The assessment result is 
shown in a table 1. 
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[0044] 
[Example 1] 

In the example of <example of manufacture of this invention fertilizer >< <manufacture conditions» 
book manufacture, the sample was made as an experiment, maintaining the following basic condition, 
hydraulic-nozzle: - amount of 0.8mm full contest mold hot blast of openings: — 4m3/min hot-blast- 
temperature: - configuration [ of 100 **2 degree-C fertilizer ]: - granular-structure input [ of 6 - 
7mesh ]: - 10kg sample offering solvent: - perchloroethylene coat liquid concentration: - 5.0 % of the 
weight coat liquid amount-of-supply [ of solid content ]: ~ class [ of a 03 kg/min coat presentation and 
fertilizer ]: — what was shown in a table 1 . 

[0045] The granular-structure core material formed in a table 1 by the presentation of a publication from 
the granule inlet 2 established in the side attachment wall of a column 1 is introduced, a <manufacture 
procedure> jet — on the other hand, the jet from the blower 10 located in that upstream via the migration 
tubing 22 by which the fluid for making this granular-structure core material float was connected near 
the soffit of the cylinder-like-object-with-base-like object 21, the heat exchanger 8 connected to that 
upstream, and the flow meter 9 connected to that upstream — it was sent in into the column 1 . 
[0046] As thermoplastics the presentation of the lst-layer coat which chooses a urea as the above- 
mentioned fertilizer core material, and is covered by this Low-density-polyethylene [consistency 
0.922g/cc;MI(190 degrees C; 21.2Ns) 7g/10min] 30 % of the weight, As a filler (bulking agent), as 30 
% of the weight of talc, and a water absorbing polymer isobutene-maleic-anhydride copolymer 
(abbreviated name "ISO-1") [— weight-average-molecular-weight 170,000; trade name: -- iso - 10 % of 
the weight (mean particle diameter of 30 micrometers) of van-10(Kuraray Co., Ltd. make)] particles was 
blended. 

[0047] the coat liquid for covering this granular-structure core material — the coat liquid tank 1 1 to 
booster pump 6 and migration tubing 5 course - a jet ~ it was injected upward from the hydraulic 
nozzle 4 of a column 1 . this injection nozzle - a jet - it was installed upward near the abbreviation 
medial axis in the cone section (1 Id) (bottom half section) of a column 1. The temperature of this coat 
liquid was heated with the steam inserted in to the heating jacket with which the outside of the coat 
liquid tank 1 1 was equipped so that it might be kept at 100 degrees C or more. 
[0048] It carried out until it reached 12% of coverage given [ this coat processing ] in a table 1 on the 
above-mentioned conditions. The engine performance of the obtained time limit elution mold fertilizer 
obtained the result of elution period 19 days and, and 2% of rate of change in the induction period 27 
days and, and 3% list of the rate of change as it was indicated by the table 1 . 
[0049] 

[The example 1 of a comparison] While changing the amount of the urea in an example 1, and a filler to 
43 % of the weight and 51% of the weight, respectively and changing the water absorbing polymer into 
thin force wheat flour from ISO-1, besides making the amount into 6 % of the weight, it was identically 
operated on the same conditions also in the example 1, and the coat granular structure was obtained. The 
fertilizer engine performance was elution period 41 days and, and 2% of rate of change of those at the 
induction period 47 days and, and 3% list of the rate of change as it was shown in a table 1. 
[0050] 

[Example 2] In outside [ it changed the granular-structure core material in an example 1 into sulfuric- 
acid kalium ], it was identically operated on the same conditions also in the example 1, and the coat 
granular structure was obtained to it. The engine performance was elution period 48 days and, and 2% of 
rate of change of those at the induction period 43 days and, and 1% list of the rate of change as it was 
shown in a table 1. 
[0051] 

[The example 2 of a comparison] While reaching and changing the amount of a filler to 50% of the 
weight, the water absorbing polymer was changed into thin force wheat flour from ISO-1, it was 
identically operated on the same conditions also in the example 2 besides [ for which the lst-layer coat 
in an example 2 is formed ] making the amount into 20 % of the weight, and the coat granular structure 
was obtained. The fertilizer engine performance was elution period 176 days and, and 3% of rate of 
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change of those at the induction period 73 days and, and 4% list of the rate of change as it was shown in 

a table 1. 

[0052] 

[Example 3] the water absorbing polymer in an example 2 - ISO-ISO-1 to2[~ isobutene-maleic- 
anhydride copolymer; - weight-average-molecular- weight 170,000; trade name: - iso - besides having 
changed into the van-10(Kuraray Co., Ltd. make)] particle (mean particle diameter of 60 micrometers), 
it was identically operated on the same conditions also in the example 1, and the coat granular structure 
was obtained. The fertilizer engine performance was elution period 29 days and, and 1% of rate of 
change of those at the induction period 40 days and, and 2% list of the rate of change as it was shown in 
a table 1 . 
[0053] 

[The example 3 of a comparison] While changing 20 % of the weight and a water absorbing polymer 
into the polyethylene RENKI side for the amount of the sulfuric-acid kalium in an example 1 from ISO- 
2, besides making the amount into 20 % of the weight, it was identically operated on the same 
conditions also in the example 1, and tectostratum of the 1st layer was carried out to 9% of coverage. 
The 2nd-layer coat was covered on the front face, and the two-layer coat granular structure was 
obtained. This 2nd-layer coat was formed with 70 % of the weight of talc as thermoplastics as low- 
density-polyethylene [consistency 0.922g/cc;MI(190 degrees C; 21.2Ns) 7g/10min] 30 % of the weight 
and a filler, and tectostratum of it was carried out until it became 3% of coverage. 
[0054] The fertilizer engine performance of the obtained two-layer coating was elution period 59 days 
and, and 12% of rate of change of those at the induction period 48 days and, and 26% list of the rate of 
change as it was shown in a table 1 . 
[0055] 

[Example 4] While changing the fertilizer core material in an example 1 to chlorination kalium and 
changing 55 % of the weight and a water absorbing polymer into the ISO-ISO-1 to 3 [isobutene-maleic- 
anhydride copolymer; weight-average-molecular-weight 170,000; trade name:iso van -10 (Kuraray Co., 
Ltd. make)] particle (mean particle diameter of 80 micrometers) for the amount of a filler, besides 
having made the amount into 15 % of the weight, it was identically operated on the same conditions also 
in the example 1, and the coat granular structure was obtained. The fertilizer engine performance was 
elution period 21 days and, and 2% of rate of change of those at the induction period 26 days and, and 
2% list of the rate of change as it was shown in a table 1 . 
[0056] , 

[The example 4 of a comparison] Sulfuric-acid kalium is used as a fertilizer core material. As 
thermoplastics which forms in the front face the 1st enveloping layer by which tectostratum is carried 
out The maleimide denaturation object of an ethyl ene-maleic-anhydride copolymer (Abbreviated name 
"KIG") [- trade name: - KI gel-201 K-F2(Kuraray Co., Ltd. make)]85 % of the weight and 
poly ethylene-glycol [- trade name: - the 1st layer covering material formed at poly ethylene-glycol 
20000(Nippon Oil & Fats Co., Ltd. make)] 15 % of the weight until it reaches 9% of coverage Also in 
the example 1, tectostratum was carried out by the same conditions and identity operation. 
[0057] As thermoplastics which forms in that front face the 2nd layer covering material by which 
tectostratum is carried out, using 70 % of the weight of talc as low-density -polyethylene [consistency 
0.922g/cc;MI(190 degrees C; 2L2Ns) 7g/10min] 30 % of the weight and a filler, tectostratum of this 
2nd-layer coat was carried out until it became 3% of coverage on the front face of the 1st coat. 
[0058] The fertilizer engine performance was elution period 3 1 days and, and 2% of rate of change of 
those at the induction period 54 days and, and 23% list of the rate of change as it was shown in a table 1 . 

Calculation with an induction period TI and the elution period TE> - here, the induction period TI of a 
table 1 is the days in a non-processed sample until it results [ from immersion initiation ] in elution 10%, 
and the elution period TE is the days in a non-processed sample until it results [ from elution ] in elution 
80% 10%. Moreover, the rate of change alpha of an induction period and the rate of change beta of an 
elution period are : [0059] computed by the following formula expressed with "the general formula (1)" 
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and "the general formula (2)", respectively. 

[Equation 1] 

o (96) =1 00 x (T Il-T 10) /T 10"— «3$(1) 

[0060] 
[Equation 2] 

, j9 (96) =100x (TE1-TE0) /TE0»— «iC(2) 



[0061] 
[A table 1] 
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BEfiSAM: 10kg 
mm®: rt-^Bifvy 

aa?gjgS[:®B^5.oM% 

&gift{£&*: 0.3kg/min 



ii/di 0 fc . *<9gS&»na4 3 B&lf i %m 

tX{^g!l5S804 8B&tf-e<0»£2%T*;fco*:. 



[005 1 ] 



[0045] <Slj&#ia>«S[^ 1 0MM£.mf t>tvtz 10 t*£i7Jtii 0 *<7>^»8nS 7 3 B&tf 

a*«^AP2*^^ltfBacO»£TJB)£$nfce« 4%MtfKiga«l 7 6 B2itf*<0£S^ 3 

z^mittmmm 1 ^T«fti5fc^3n^^ [ o o 5 2 j 

i£t2 2, ^0±^fflfc:g^$^iG!cSKS8. «£<0± [HMW3 ] 33S012 fcfctt&iR*ttift5H^ I so-i 

iSfflfc«83ft*:««fh9 £g& LT*<9-bdaBJfc<£M I S 0-2 [ A V7fy-i*7H y|feH»£fr ; 

h fur- 1 o a^isss^ i rt^i* o a*^. 170,000 m&& • a va^-io ( ? 

[0046] ±a<Dfleft;&tti: LTIS*£8t^ <T*UC 5 l^tUS) ] Si 1 (¥^S6 0 v*) iZ^l^Mlz 

wmtih& i mwmnmmm«m&}mt Lx$m \mm 1 cfcws t m-<r>g&*?m-iz&ftixwLW 

j&KUx^Wy [?ggO. 9 2 2g/cc;M I (190*C;21.2 SttllEB**!*:. *<OlSSHtttgttm 

N)7g/10»in] 3 0«»%. 7*7- i: tT 20 *OS8SRlS4 0 B&tf*<03S»$2%MtfK:igaj 

3 oaft%&tX®*tta^Ft LX4 V7tV- fflffl2 9 BRVZV&fflSfr 1 XXSyitz. 

**7W>f VBSMUrf*: r I SO-I j ) [mS^P- [0053] 

%4Hf*l 7 0,000 ;jSa*:>f y/<5M0 ( 75U-tt [ifc&PB ] fU£0U fctSftSfiSISllffitf)**: 2 OS* 

S) ] m- (¥*M3 0/*.) 1 0««%5rii^L3t I SO-2*>&*'jxf-vy*-»M 

[0047] ^msssmt^mmt i^mmmt mum 1 tujti t Pi-^fr-c^-ts^ lt»s* 

l&giK^y? 1 l*»^Jnffi^^7-6ay^ii«5gi-C 9%fC^l®Srtt«L^. *<9*Iifc:m2Jl«gi£:8[ 

mty xMnmm 1 mmm 1 1 <» crn? ) rt*> ^tt^nfc Lxm&#v > mm*. 9 22%/ 

tt^tttt£fc±l«0#fc:gBS*lfc, £«9«gi8W>iajg 30 cc;MI(190X;;21.2N)7g/10Bin] 3 011%S^7^ 

{il 0 omHcftrtrfiS,}: dW&SaS*;'? 1 KOfl- ?-fc LT?/l^7 0a^T^3;fcrt:i><D-e&9, 

Sit* . [0054] #£>*ut 2 «»g^lS8ttflE(i^ 1 

[0048] zcr)®mmz±S3&x'm i tenets sfuwiD -e<^si^ws4 8 B&tf-e<o»&2 6 

mmi 2%izmt&ixfi%->t:. mtv/zmmum %mfizmiwm5 9 Bfttf-eow^i 2%xh-> 

mwsmitmiizmstztiKm*)iz. *<r)wmm2 fc. 

7BXV-e<^(,^3%^fc^tti)«Sl9BaiOT) [00 5 5] 

*2%<9JS*£ftfc. [S3fi(«4 ] 3360* 1 fc*stt£lEf$Stt ^SftJnffi^ 

[0049] -74 5-<oai&5 5a4%fttX«*ttffi^^ I S 

tibial ] iess0i 1 nzunh^mm/y 4 40 0-1*^ 1 so-3 u vyrv-w^vA ymm^r 

zixzti* 3na%W5 1 mm%\z^t. ©*tt;s^ ^jm^^h^m 170,000 ;iSfp^:>f v^>-io 

^ 1 so-wi±mi}A3m\,zT£z.i>t*Az. tarn* <,?yvw&) 1 wmmsoun) tsttht 

6n*%t-9-t>iasm&mm 1 csrts t R-<%fefr ftt, -?-oM2r 1 5*i%fc Lfcjswtciiiiifi0« 1 tcfc 

x'ft-izmftLxwmmimnti. znmmimz v&tm-e>mTm-£mftixwmwmm 

m. 1 fcissi-ifcii 0 -e<oi^«ia4 7 wmzom tz. ^wmmm 1 t*8*ufejio fc. zvmm 

w»3%m/tzmmms4 1 aa^«^»2%T& 02 6 BRx/^co$mm2%m/izmtnwm2 1 aat^ 

ojt. %oymi&2%xbr>tz. 

[0 0 5 0] [0 0 56] 

imm2 ] istfl 1 (zts(t&&«BRS*f »«Bftw [1MSCT4 1 mmtt LxmrnsmK *<mm 



(7) 



^^9-309785 



1 1 



1 2 



(fc&rKIGj) [Bh&£:Kiy;W-201K-F2 
n^tf'Jxf-uy^y 3-;U20000 ( B*nMi&S!) ] 

[0057] -tcoaffitS«$iXl»m2li»aff^^B£ 
9 2 2g/cc;MI (190'C;21.2N)7g/10mn] 3 0M& 

b(K)=1O0x (T Il-T 10) 



* [0058] -f-<oamftigii^iK^$*u:aot. -e 

O^^SS5 4 B3W023PP2 3 

3 1 Bmf*<mm&2%vbr>ti. 
owmmT i t\mmm*t> i o it-c 
\t i o%&aj*^8 o%sa5t^s^T«oinS!uii>->'r 

&ttJ(ffl^2^/}{±**i.-f;h. r-ffi^( l ) j W r- 

fc: 

[0059] 

[&1] 

/T 10 
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[0060] 



$g [f&2 ] 

* (96) = 1 00 x (TE1-TED) /TB0«— fW(2) 



[006 1] 
SI 



* * [HI] 





»2 



PE 43 -.9*9 51 



PE 30 30 



30 50 



30 60 



13 



PE 20 60 



PE 30 60 



KIG 85 ;PE6 15 



PE 30 9*9 55:180-3 15 12 



6 : 1 



ISO-1 10:12 



/M» 20:12 



ISO-l lO : 12 



PEOX 20 : 0 



PE 30 



ISO-2 lO 12 



- . 9 



PE 30 



47 : 3 



41 : 2 



27 ; 3 



19 : 2 



73 : 4 



176 



43 



48 : 2 



9*9 70 



48 : 26 



59 : 12 



40 2 



29 



*»9 70 



3 



54 23 



31 : 10 



- 26 



2 



21 : 2 



PE :MK>;x^> [«0.922*/cc;MI(l«rC;21.W)7.0^1tWii] ; 
W:WHilO0i; 

[ttKZOO-aAsws.] ; 
PEOX:<Vx^U;/**1MF [M»= 1 5 0,000-40 0.000] ; 

KIQ:xft/yH^H>»»^H^f«fi» Wfi«:KItf*-201K-F2 (^UfflO ] ; 
PEG :<ijxfl/>^ij3-^ Uflft:*yx*U>?y:2-M0OU (BHW&9& 3 ; 

ISO-1: l-^rV-WcvW >fl^ (W17C.O0O) W**ffi£3 O : * V/*>- 1 0 (??14W) ] : 
ISO-2: U Ji PWa»6 0i«3lite:^V/T>-10 <*?Ufc» ] ; 

ISO-3: H Ji [^ftl»80/i.difiB«:>fVn>^lO <*^l/tttt ] 



[Hffiwm^siBH] 
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6 
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l BSEB 
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2 &ttSfi4£An 
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3 "IsSiSa^^tMP £50 


1 1 





